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Development of Functional Flow Block Diagrams

TOP-LEVEL DIAGRAM
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Trade-Off Analysis Methodology

DEFINE
OBJECTIVES

AND
REQUIREMENTS

IDENTIFY
ALTERNATIVES

FORMULATEJ
SELECTION
CRITERIA

,CRiTERIA

PREPARE
UTILITY

FUNCTIONS

EVALUATE
ALTERNATIVES

PERFORM
SENSITIVITY

OiECK

SELECT ELIMINATE
PREFERRED SNIIII

ALTERNATIVES S

EXECT
DEIIO
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Systems Engineering "Versus"

Software Engineering

Systems Engineering Software Engineering

Alternative Design Methods H I M

Multidisciplinary Orientation H I L

Requirements Analysis & Prototyping H M

Criteria-Based Trade-Off Analysis H I L

Detailed Software Specifications M I H

Optimal Software Production M I H

Methods Integration (Re-) Planning M I L

Education & Training Curricula M I M

Artifact Profiling M I M

Applications Range Assessment M I M

Measures & Standards M I M

Processes/Metrics Introspection M I M
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Interactive Requirements
Modeling & Prioritization & System

Concept Design

for

Rouge River Decision Support

I



Elicitation Modeling Identification
of System of System of Implement7tion

Requirements Requirements Constraints

Require-

mentsPrioriti-

Interactive zation

Requirements
Modeling Alterna-

tive
for System

ConceptRouge River Design
Decision Support

Trade-
Off

Analyses

Requirements Interactive System ConceptValidation Prototyping Specification



The Process

* Collect Requirements Data Via Individual & Group
Discussions & Via Codified Requirements Data

* Document Requirements Data -- Not in Elaborate
"Specs" -- But in a Form that Lends Itself to Analysis &
Modification

* Organize the Requirements Data in Alternative Forms for
Iteration -- Such as in Simple Outline Form & in a
Hierarchical Form

* Assess, Rank-Order, Trade-Off -- "Reconcile" Requirements

* Identify Off-the-Shelf & Existing Special Purpose
Applications Programs & Implementation Environments

* Match the Requirements to the Existing Systems

* Develop a System Requirements Specification that Lies
at the Intersection of Requirements, Existing Systems &
Constraints



Some Special Assumptions
& Features of the Process

• The Process Assumes the Value of "Participatory Design"

* The Piocess Assumes the Value of Iterative Design &
Prototyping -- to a Point!

* The Process Assumes the Value of a Life Cycle-Driven
System Development Methodology

* The Process Assumes the Need to Make Requirements
Explicit & to "Model" Requirements to Determine What are
the "Most," "Moderately," and "Not Quite as" Important
Requirements

* The Process Assumes the Stupidity of Re-Inventing the
Wheel

* Requirements will Be Captured, Modeled & Communicated
to All "Stakeholders" During the Process

.. ........ .i: ....4



Requirements Modeling--> Prototyping
Process -- > Management Plan

Step I Step 2 Step 3
Gather/Elicit Model Assess User/

Requirements Technological/
Requirements 1 Via "Political"

DaaWorking Group Constraints

Step 4 Ste 5 Step 6

Assess Develop
Existing Develop Criteria to
Models, Tools & ) Alternativegn Evaluate
Environments (DSS) Designs Designs

Step 7 Step 8
Develop

Identify "Best" Detaled
CanddateDetailed

Can Management
Design Plan

Step 9

Proceed with
Prototyping
Process



System Concept Evaluation Process

Define
Develop Functional & Model
Overalls Design Requirements

Objectives Requirements

Requirements- Identify
Derived Alternative Define &

Evaluative System Wei
Criteria Concepts Criteria

Score the "What-if"
Concepts SW hstivity

Vis-a-Vis the y Sensitivity
Criteria Analyses

Rank-Ordered
Alternative

System I-f Prototyping
Concepts

_____________________
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Decision Outline on DSS H/S Architecture

Alternatives:

System Concept #1

System Concept #2

System Concept #3

Factores

RDSS HIS Architect- :e

3. Funct'l Requirements

13 !Flow Analysisa

14 l~hole River Simulate

14 IThreshhold Analysis

14 Quaai-RT Analysis7 :

14 lRealtime Analysis7

4' IScenario-DriVen

4]Clutter/De-clutter

14 lCost-Result Analyses.

4Corrnarative Analyses--

14 Isensitivity Analyes

2 lComunicatfl'B Reqm'ts 1

3 jAdvocacy Requirem'ts

4 lRegn'l Group Support

I-- ocal Support



3 1 Policymkg Requirm'ts

4 IRemote PMG SUPPor

14 Jj aoca Support.

s Investment Strategy

s In-Stream Analysis

3 lEducatn'l Requrm'ts

14 JWter Polut'n Educat

14 lGeneral Pollution

14 IRR Basin Pollution

1 IDesign Requirements

12 H/ Architecture

3 O0ptimize Hardware

13 lOpti'mize Models

13 O0ptimize OS Trends

12 Local Modeling

13 ILocal/Remote Network

12 Dnesign, to Cost

12 IDesign to ScheduleI



Decision Results on DSS HIS Architecture

Alternative Score Comments

System Concept #3 98.55 Concept for PC/NT-based DSS with full networking

System Concept #2 75.84 Concept for UNIX-based system w modest networking

System Concept #1 57.84 Concept that calls for UNIX workstation-based DSS

Comments: "Optimal* hardware/software architecture
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Decision Results on OSS H/S Architecture

System Concept #2

COMMENTS: "Optma" hardware/software architecture



Decision Comparison on Comunicatn's Reqm'ts

Poiicymnkg Requlrm'ts

CMMENTS: Requirements that describe communIcarns functions

System Concept 11 l System Concept 12 U System Concept #3



Decision Comparison on Design Requirements

HIS Architecture Design to Schedule

Design to Cost

COMMENTS: Requirements that refer to design considerations

System Concept #I WSystem Concept 12 ISystem Concept #3



Decision Comparison on DSS H/S Architecture

System Concept #2

COMMENTS:0ptmalO hardware/software architecture

Funcil Requirements gDesign Requirements
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Questions or comments on content should be directed to:

Dr. Stephen J. Andriole
715 Cornerstone Lane
Bryn Mawr, PA 19010
pndrlol.@DUVM.OCS.Drexel.Edu
(215) 525-5874

Or to:

Mary Skipp
Software Productivity Consortium
2214 Rock Hill Road
Herndon, VA 22070
skipp@software.org
(703) 742-7298

Send feedback on the Consortium's Video Program and
orders for video products to:

Technology Transfer Clearinghouse
Software Productivity Consortium
2214 Rock Hill Road
Herndon, VA 22070
brewer@software.org
(800) 827-4772


